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Abstract  
The purpose of this research is to investigate the principle of the VFX effect. The term “the real” was used in this paper to 
refer to physical objects and their physical properties; in other words, that which exists around us. Then, the word “reality” 
was used in this paper to mean, the feelings in the mind of the viewer and their physical properties; in other words, things 
that are seen and felt. We used a special photographic technique. This technique makes real scenery look like a photo of a 
miniature. We called this technique “the miniature effect.” The causes of the miniature effect have been explained in many 
previous researches. The principle of this technique includes both the use of specific film and photo techniques. Another 
technique makes a miniature model look like real scenery. This effect is called “the VFX effect” in this paper. We can use 
the shooting technique to achieve this effect in movies including VFX. The academic research about the causes of the 
VFX effect is sparse. We think these two effects have the same principle, in spite of the different feelings we get from 
them.  In other words, these are optical illusions about the size of things we see. The causes of the miniature effect have 
been explained in many previous researches. Therefore, we can investigate the principle of the VFX effect using the 
principle of the miniature effect. That is goal of this research. 
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1 Introduction 
Illuminating the causes of the VFX effect is the goal of this 
research. Sometimes in movies, there is a need to make 
objects which do not exist. There are already some techniques 
used so that aerial objects can be made. One of the techniques 
is called “the VFX effect.” This filming technique is often 
used in movies made throughout the world in cases where 
making life-size sets is difficult for physical and economic 
reasons. Pictures of dioramas, and such, are also used to create 
a unique result. In contrast with footage that depicts live 
scenery, these are basically toy-like scale models that have a 
"small" feeling. This is called a "miniature effect," and it is 
often used in television commercials and business calendars. 
These two effects are phenomena in which the impression 
generated by a photograph is different from the impression 
generated by the real-life picture of the item. In other words, 
these are optical illusions. Why do these optical illusions 
occur? Separate problems exist in the real and reality. Here the 
phrase “the real” refers to physical objects and their physical 
properties, and “reality” means the feelings in the mind of the 
viewer and their physical properties. It has become clear, 
through previous research, that the causes of the miniature 
effect are numerous. Many studies are based on the shooting 
technique and shooting experience, but almost none cover 
concrete production techniques, production process or the 
causes in the VFX effect. However, it is nearly impossible to 
find academic research focusing on the causes of the VFX 
effect. Therefore, the aim of this project is to make clear the 
primary causes of the VFX effect, while also referencing 
research on the miniature effect and optical illusions. 
2 Related work 
In the field of special effects, the visual subject is a miniature 
scale model, which is a small object. However, what viewers 
see is an actual-sized object. This leads to a phenomenon 
where has a different feeling than the actual object. In other 
words, it is an optical illusion relating to the visual perception 
of the size of an object. Why does this optical illusion take 
place? In prior research, the causes of various optical illusions 
related to size have been investigated. These will be listed 
separately below. 
2.1 VFX effect 
There is a kind of film and photo technique where a 
photographed object is miniature, but the image looks like an 
object of normal size. The effect is called “the VFX effect”. 
VFX is not just used in film production, but also in photo 
work. One example is a photo album, called Elgin Park: An 
Ideal American Town, by cameraman Michael Paul Smith. 
This photo album is based on the VFX effect and was 
published a few years ago. Some examples are shown in 
Figure 1. From this, one can see that a feature of the VFX is 
that larger dia-phragms are usually used to match the focus on 
the entire screen. They are also used with deep, wide-angle 
lenses in order to tighten the perspective. In order to take out 
the feeling of depth from the back model, the front model 
should be made much smaller and the shot should be taken  
  
 
Figure 1:sample of VFX effect [2] 
 
 
Figure 2:sample of miniature effect [3] 
 
from a horizontal point of view, or a slightly lower point of 
view, to shoot. For example, the American movies The Lord 
of the Rings and The Hobbit have been produced based on the 
VFX effect. Many VFX photos and VFX movies are 
published, but little research is done about concrete production 
techniques, production process and the causes of the VFX 
effect. 
2.2 Miniature effect 
Some of the immediately noticeable effects of the miniature 
effect are that up and down become unclear, colors are vivid 
(in particular, blues fade and reds pop out), and fine details are 
obliterated. Also, many scenes are composed from overhead, 
looking down on the earth from some high place, like a tall 
building. Subjects include large objects such as rows of houses, 
cars, trains, and so on, with peo-ple mixed in, which have a 
tendency to produce a large effect [1]. Figure 2 is an actual 
picture of real life scenery, which appears minia-ture to the 
viewer. The causes of the miniature effect are explained in 
“Perception as aesthesis” by Miura, as follows:[4] 
 
1) Viewpoint height (photographing down) 
2) Lack of focus 
3) Highly saturated colors, 
4) Specific colors  
5) Brightness of the entire image 
6) Impression qualities 
7) Lack of clues to depth  
8) Framework of perception  
9) Sense of unease 
10) Cultural and societal context and the like 
Miura investigated the causes of the miniature effect through 
experimentation. He also suggests that pictures taken from a 
high angle of depression have the effect of appearing real. 
However, he made it clear that the size of the angle of 
depression has no connection to the miniature effect [4], and 
the deliberate lack of focus by depth of field is used to remove 
clues as to depth [1]. 
2.3 Depth perception 
In order to live our lives we have to move our bodies around. 
In order to do this, it is necessary to have the ability to 
correctly grasp the distance to objects, the three-dimensional 
structure of objects, the front/rear relationship of objects, and 
the distance between them. This visual function is called 
"depth perception." Human depth perception is reliant upon 
various clues that are used to judge depth. Regula-tion and 
convergence are among these factors, and are related to the 
eyeballs themselves. Furthermore, "binocular disparity," 
caused by a minute difference in a retinal image caused by the 
distance between the retinas of both eyes, as well as; "motion 
parallax," successive differences in the projection of an image 
on the retina of a single eye, are relatively higher-order cues in 
images, called image cues. Per-spective shielding, size, texture 
gradients, etc. are also often captured as image cues. The 
cause of the optical illusion shown in Figure 3 is related to 
depth cues. 
In (a) of Figure 3, there are three lines: the upper line appears 
shortest, the middle line longest, and the lower line of medium 
length. In fact, they are all the same length. In (b) of Figure 3, 
the upper line looks longer because we interpret the 
converging sides, according to linear perspective, as parallel 
lines receding into the distance. In this context, we interpret 
the upper line as though it were farther away, so we see it as 
longer – a farther object would have to be longer than a nearer 
one for both to produce retinal images of the same size. In (c) 
of Figure 3, two circles of identical size are placed near to 
each other; one is surrounded by large circles, while the other 
is sur-rounded by small circles. As a result of the juxtaposition 
of the circles, the central circle surrounded by large circles 
appears smaller than the central circle surrounded by small 
circles. Why does this optical illusion occur? In previous 
research, we investigated senses and perceptions related to the 
constancy of size, depth cues, and psychology, etc. Reliance 
on the environment is shown to be very large [5]. Also, as 
stated in the text of [8], "for special effects combining 
actual-size and miniature subjects, an understanding of 
perspective, shape and size, and making movements appear 
consistent, are all necessary in order to make it look real." 
What is understood from the abovementioned previous 
research is that there are many factors related to optical 
illusions that deal with size. These may be the same factors 
that lead to the creation of visual effects. Accordingly, as for 
factors outside of the field of the optics of the camera itself 
that influence the emergence of visual effects, we have 
consulted pervious research and made hypotheses regarding 
such things as follows. We would like to make the relationship 
between multiple factors clear through our experiments. 
  
 
Figure 3: sample of optical illusion  
 
1) Viewpoint height 
2) Light intensity and position 
3) Background color 
4) Composition of a picture 
5) Subject’s color 
6) Perspective, etc. 
3 Method 
In the research, factors which were investigated will be 
examined one by one. When one of the factors above is 
regarded as the investi-gated factor, such factors are variables 
and all other factors remain unchanged. The factor being 
tested will be evaluated as for how large it makes an object 
appear. 
3.1 Perspective 
What is perspective? The perspective in photography means 
the penetration of the objects’ spacial relation. The camera 
lens works the same way as our eyes: set the pupil or camera 
lens as a start point and, through it, the fan-shaped space seen 
at a certain angle is pro-jected to a rectangular (film) or 
arc-shaped (retina of the eyeball) picture. Thus the areas of 
relatively narrow close shot and relatively wide long shot in 
the fan-shaped space, projected respectively to the lower and 
upper parts of the picture, are the same. This makes the distant 
view relatively smaller and that is the sense of perspective. 
The photo is a two-dimensional plane not the 
three-dimensional space. We intend to present the structure of 
this space through the fact that the close objects photographed 
are bigger and the distant objects are smaller and have a sense 
of perspective. The sense of perspective can give people a 
sense of space and reality when seeing the picture. We can get 
the effect we want by strengthening or weakening the sense of 
perspective. In the photography using VFX effect, the objects 
photographed are models, but we want to make them real, so 
the correct sense of perspective is very important. In 
photography, we can manipulate the photo’s perspective by 
changing the angle of view, shooting angle (upward-angled 
and downward-angled), and the working distance. 
3.1.1 Angle of view 
Angle of view describes the angular extent of a given scene 
that is imaged by a camera. Angle of view may be measured 
horizontally (from the left to right edge of the frame), 
vertically (from the top to bottom of the frame), or diagonally 
(from one corner of the frame to its opposite corner). For a 
lens projecting a rectilinear image (focused at infinity, see 
derivation), the angle of view (θ) can be calculated from the 
chosen dimension (d), and effective focal length (f) as 
follows[9]: 
 
θ=2arctan（d⁄２f） 
 
d represents the size of the film (or sensor) in the direction 
measured. From the above, we know that the angle of view is 
related to the focal length. In photography, we can manipulate 
the photo’s perspective by adjusting the focal length to control 
the visual angle on condition of the same camera.. 
3.2 Depth of field 
The depth of the field is one of the most important causes of 
the miniature effect, so it has significant meaning for the study 
of the VFX effect causes. The depth of the field is concerned 
with the aperture (the numerical value of F), the focal length 
and working distance. The smaller the F value, the more 
shallow the depth of the field, and the more bokeh the photo 
and the vice versa. On condition of the certain shooting 
distance and focal length when taking photos, we can control 
the aperture to change the depth of the field and then change 
the effect of the picture. 
4 Study 
In all experiments, the sizes of camera`s film or sensor 
horizontally is 17.33mm, vertically is 13.00mm using the 
14mm~42mm lens. Using two miniature models, the first one 
is 230mm in length, 80mm in height and 80mm in width, and 
the second one is 130mm in length, 45mm in height and 
45mm in width. The investigated factors are the following 
1) The angle of view. 
2) Working distance 
3) The depth of field 
4) Viewpoint height (upward-angled and downward-angled) 
5) Light intensity 
6) Light position 
7) Background color 
4.1 Study about the angle of view 
In the study of the angle of view; the angle view is taken on as 
the factor being studied. With other factors remaining 
unchanged, we can manipulate the angle of view by changing 
the focal length. The results are the following: 
 
 
Figure 4: results of the angle of view 
 
The focal lengths (f) and the angles of view (θ) of the pictures 
from the left to the right are: the left one (f) is 18mm and (θ) is 
62.02 degree; the middle one (f) is 25mm, (θ) is 46.80 degree, 
and the right one (f) is 42mm and (θ) is 28.89 degree. 
We can see from the results above that as the angles of view 
become smaller, the sense of reality gets stronger, while the 
sense of per-spective between objects remains unchanged. 
  
Thus, under the condition of long focal length and small visual 
angle, the VFX effect is more obvious. 
4.2 Study about the working distance 
In the study about the working distance, the working distance 
is taken on as the factor being studied, with other factors 
remaining un-changed. The results are the following: 
 
 
Figure 5: results of the working distance 
 
The working distance of the pictures from the left to the right 
are: the left one is 500mm and the right one is 300mm. 
As the working distance becomes smaller, the objects in the 
picture become bigger; the perspective of the picture is 
reduced and the sense of reality becomes bigger. Thus, in 
short-distance photography, the VFX effect is more obvious. 
4.3 Study about the depth of field 
In the study about the depth of field, the depth of field is taken 
on as the factor being studied. With other factors remaining 
unchanged, we can manipulate the depth of field by value of 
(F). The results are the following: 
 
 
Figure 6: results of the depth of field 
 
The depth of field of the pictures from the left to the right are: 
the left one is F5.6; the middle one is F10, and the right one is 
F22. As the numerical value of F becomes higher, the depth of 
the field turns larger, and the picture becomes more clear, but 
the whole effect of the picture doesn’t show obvious changes. 
Compared with the objects in other two pictures, the reality 
sense of those in the first picture and the second picture is 
bigger. 
On the condition of the present experiments, we still can’t 
make a final conclusion on the causes of the VFX effect, but 
what we are sure is that VFX effect is a product of many 
factors interacting together. 
Further, the relationship between each element and the ideal 
subject necessary to obtain the best VFX effect, are expected 
to be clarified. 
5. Conclusion 
In this research the two examined effects are phenomena in 
which the impression generated by a photograph is different 
from the impression generated by the real-life picture of the 
item. These are optical illusions. Optical illusions are caused 
by various vision factors. In the research about the miniature 
effect, that has become clear. Shooting depression affects the 
perceived size of the subject photo-graphed. The concrete 
causes of perspective, the size of the homeostasis, sense of 
psychology and perception of the optical illusions have 
become clear through previous research. There is a need to 
verify whether the above factors are the cause of the VFX 
effect. The VFX effect is caused by many factors (focal length, 
optical, background color, and composition). What 
relationship may exist between each factor must be verified. 
On the condition of present experiments, we still can’t make 
the final conclusion on the causes of the VFX effect. From 
here on out, research will continue with the goal of conducting 
investigations in order to make the cause of the occurrence of 
visual effects clear. 
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